Effects of small insertions on the RNA-dependent DNA polymerase activity of HIV-1 reverse transcriptase.
We have described a strain of Escherichia coli that expresses high levels of enzymatically active, soluble, HIV-1 reverse transcriptase (A. Hizi, C. McGill, and S. H. Hughes, Proc. Natl. Acad. Sci. USA, 85, 1218-1222, 1988). The clone can be used as a source of the enzyme and to generate and characterize mutations in the reverse transcriptase. We have made a series of small in-frame insertions in the region that encodes the reverse transcriptase. When the mutant plasmids are reintroduced into E. coli, they induce the synthesis of mutant forms of the enzyme. With one interesting exception, the reduction in RNA-dependent DNA polymerizing activity seen in the mutants correlates well with the degree of sequence conservation among the various reverse transcriptases. Insertions into regions that are evolutionarily conserved have a more profound effect on RNA-dependent DNA polymerase activity than do insertions into regions that are less conserved. The exception to this simple correlation is that a small insertion into the region encoding RNase H gives rise to a protein with essentially no RNA-dependent DNA polymerase activity. We suggest that this mutation may affect the ability of the reverse transcriptase to fold properly, which might explain our previous observation that small carboxyl terminal deletions profoundly affect RNA-dependent NAD polymerase activity.